PHYSICAL AND CHEMICAL PROPERTIES  OF GOLD.
15
When gold is cooled from fusion very slowly, fern-like structures in relief are formed on the surface of the metal, showing the rectangular arrangement of the axes. These raised portions are the parts of the metal first solidified, and, owing to contraction during solidification, they are left in relief above the general surface of the ingot. Sometimes faces and less frequently angles of octahedra are visible on the surface of the metal.?- The purer the gold the more _likely these crystals are to be observable. The presence of small quantities of copper reduces the size of the crystals. On pouring a partly .solidified mass of pure gold from a crucible, Roberts-Austen obtained a shell consisting of an aggregate of well-formed crystals apparently octahedra.2 These crystals are preserved at the Royal Mint, London (see Fig. 8, which is about half-size).
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Fig. 10.—The same Ingot as Fig. 9.    (Lower surface x 3-2.)
On solidification from fusion, whether quickly or slowly, gold, like other metals, sets in crystal grains or allotriomorphic crystals, consisting of irregular polygons of considerable size, which are larger as the rate of cooling is slower. These crystals may be seen without magnification by lightly etching the gold ingot with aqua regia. The best method of attack is to immerse the ingot in aqua regia diluted with an equal bulk of water at the ordinary temperature for 30 to 60 minutes. Photographs of cast pure gold etched in this way are shown in Figs. 9 and 10.
Fig. 9 is a photograph of the upper surface of a gold ingot, 999-9 fine by assay, and weighing 400 ozs. It was refined at the Royal Mint Refinery, and cast in an open mould. The difference in structure between the edge, where the
1 See also Chester in Amer. J. Sci., 1878, 16, 29.
2 Encyclopedia Britannica, (9th edition), article "Gold."

